Pu-erh tea extract ameliorates high-fat diet-induced nonalcoholic steatohepatitis and insulin resistance by modulating hepatic IL-6/STAT3 signaling in mice.
Pu-erh tea, made from the leaves of Camellia sinensis, possesses activities beneficial for human health, including anti-inflammatory, anti-oxidant, and anti-obesity properties. We investigated the effects of a pu-erh tea extract (PTE) on nonalcoholic steatohepatitis (NASH) and the molecular mechanisms underlying such effects. Eight-week-old male C57BL/6J mice were fed a normal chow diet or high-fat diet (HFD) for 17 weeks, during which PTE was simultaneously administered in drinking water. Body weight, hepatic inflammation, steatosis, insulin sensitivity, expression of lipogenesis- and gluconeogenesis-associated genes, and signal transducer and activator of transcription (STAT)-3 phosphorylation were examined. The anti-steatotic effects of PTE and/or interleukin (IL)-6 were evaluated in HepG2 cells. The lipid accumulation, STAT3 phosphorylation, and expression of lipid metabolism-related genes were analyzed. PTE inhibited HFD-induced obesity and significantly attenuated HFD-induced hepatic steatosis and liver inflammation, and prevented against liver injury. PTE treatment improved glucose tolerance and insulin sensitivity in HFD-fed mice. Moreover, PTE treatment maintained the intact insulin signal and significantly decreased expression of gluconeogenesis-related genes in the livers of HFD-fed mice. PTE treatment strikingly enhanced STAT3 phosphorylation in the livers of HFD-fed mice. Consistent with this increase in STAT3 phosphorylation, pre-treatment of HepG2 cells with PTE enhanced IL-6-induced STAT3 phosphorylation and attenuated oleic acid-induced steatosis in a STAT3-dependent manner. In contrast, PTE inhibited IL-6-induced STAT3 phosphorylation in macrophages. PTE ameliorates hepatic lipid metabolism, inflammation, and insulin resistance in mice with HFD-induced NASH, presumably by modulating hepatic IL-6/STAT3 signaling.